Effectiveness of musculoskeletal education interventions in people with low literacy levels: a systematic review. by Lowe, W et al.
Effectiveness of Musculoskeletal Education
Interventions in People With Low Literacy Levels:
A Systematic Review
WENDY LOWE,1 CLAIRE BALLINGER,1 JO PROTHEROE,2 JILL LUEDDEKE,3 DON NUTBEAM,1
RAY ARMSTRONG,1 LOUISE FALZON,4 CHRIS EDWARDS,1 CYNTHIA RUSSELL,1
KIRSTEN MCCAFFERY,5 AND JO ADAMS1
Objective. To conduct a systematic review to assess the effectiveness of patient education interventions delivered or
directed by health professionals for people with musculoskeletal conditions who also have lower levels of literacy.
Methods. Electronic databases were searched from 1946 to May 2012. Randomized controlled trials with primary
interventions designed speciﬁcally for individuals with musculoskeletal conditions and lower levels of literacy were
eligible for inclusion. The quality of the study was determined by assessing method of randomization, allocation
concealment, creation and maintenance of comparable groups, blinding of patients and providers, control of confound-
ing, and the validity and reliability of outcome measures.
Results. Of the 2,440 studies located using the search strategy, 6 studies met the inclusion criteria. Three public health
community studies and 3 rheumatology clinic-based studies delivered educational programs to people with musculosk-
eletal conditions who also had lower levels of literacy. Three moderate quality studies suggest that musculoskeletal
educational interventions had a small short-term effect on knowledge and 2 moderate quality studies suggest musculo-
skeletal interventions had a small effect on self-efﬁcacy (although results on self-efﬁcacy were conﬂicting in 1 of these
studies). Only 1 moderate quality study showed a small effect on anxiety and 1 on self-perceived health and well-being
in people with lower literacy.
Conclusion. High quality evidence is lacking on the effectiveness of musculoskeletal education interventions for people
with lower literacy levels. Research programs that test the effectiveness of patient education interventions for arthritis
must recruit and engage people with lower levels of literacy.
INTRODUCTION
Musculoskeletal conditions are a major cause of ill health
and disability throughout the world (1). Indicators of such
ill health and disability include pain related to the mus-
culoskeletal system (bones and joints) and limitations re-
lated to mobility, activities of daily living, and participa-
tion in society because of musculoskeletal complaints (1).
These indicators can all be addressed through patient ed-
ucation within the health care system. For example, pa-
tient education forms an integral part of the management
of osteoarthritis (2) and rheumatoid arthritis (RA) (3), two
of the most prevalent musculoskeletal conditions (1).
Patient education for musculoskeletal conditions tends
to be disease speciﬁc (2–5). There is an information deﬁcit
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underpinning a lack of awareness and understanding of
musculoskeletal conditions in general (1). Organizing pa-
tient education around musculoskeletal conditions as a
whole may lead to transference of knowledge and skills
between different health care disciplines and across dif-
ferent chronic disease diagnostic categories, including
musculoskeletal conditions. Such transference may lead to
a greater understanding of the patient self-management
required as part of chronic disease patient education.
Chronic disease management requires active involve-
ment on the part of the patient and health professional
(6,7). It is especially important that people with musculo-
skeletal conditions and other chronic conditions develop
effective relationships with their health care providers
because of the ongoing nature of their condition. Effective
chronic disease management strategies draw on a number
of techniques, such as goal setting and problem solving,
as well as a fundamental transformation of the patient–
health provider relationship (4). However, such tech-
niques, strategies, and engagement require a high level of
literacy, self-management skills, and participation on the
part of the patient (8–10). This paper focuses on literacy in
terms of the ability to read and write, as well as numeracy.
Literacy in a health context is known as health literacy
(11,12). The signiﬁcant and rising prevalence of low liter-
acy is considered a public health crisis (13). A low level of
literacy impacts the patient’s ability to access and navigate
their way around the health care system, as well as the
ability to read information leaﬂets and sign consent forms
(11,12). Health literacy includes these aspects of health
care and goes beyond to consider the social skills required
to establish a relationship with health care providers. Es-
tablishing a relationship requires acknowledgment of
tensions underlying the patient–provider relationship in
the understanding, enactment, and teaching/learning of
chronic disease self-management (14). Patient education is
a public health concern as well as a clinical chronic dis-
ease self-management and health promotion issue (15).
Low literacy and low health literacy are important consid-
erations for each of these different forms of patient educa-
tion.
In general, individuals with chronic diseases who also
have lower levels of literacy experience worse health out-
comes and difﬁculty in understanding and following med-
ical practitioners’ advice (16–19). The risks associated
with low literacy have only relatively recently been un-
derstood and acknowledged. As a consequence, there has
been limited evaluation of patient education interventions
for people with musculoskeletal conditions who also have
lower levels of literacy. While some evidence exists for a
link between low literacy and the impact on health out-
comes for musculoskeletal conditions (20–25), the re-
search and review ﬁndings are limited by issues concerned
with methodologic rigor. Likewise, there is limited evi-
dence-based understanding of the mechanisms underlying
the impact of low literacy on health outcomes for people
with musculoskeletal conditions.
On a general level it is believed that patient factors
implicated in the health literacy causal pathway include a
level of knowledge, self-efﬁcacy, beliefs, problem solving,
navigation skills, participation in decision making, and
motivation, which affect patients’ access and utilization of
health care, provider–patient interaction, and self-care
(16,26). Provider communication, teaching ability, time
management, and patient-centered care are also impli-
cated (16,26). On a system level, the complexity and orga-
nization of care is thought to impact on health outcomes
through health literacy (16,26).
Moreover, the assumptions underlying health profes-
sional practice and research have received little attention.
For example, the assumption that provision of information
about a chronic disease will assist in self-management has
not been fully explored or analyzed for people who have
lower levels of literacy (8,27,28). The lack of information
on effective patient education interventions for people
with lower levels of literacy may increase the poor health
outcomes experienced by disadvantaged populations.
This paper reports on the results of a systematic review
that explores the effectiveness of patient education inter-
ventions (15,29) designed to address patient needs for
musculoskeletal conditions in individuals with lower lev-
els of literacy. The research asks the following question:
“What are effective patient education interventions for
people with musculoskeletal conditions who also have
lower levels of literacy?”
MATERIALS AND METHODS
A standard protocol was developed for the systematic
review according to Cochrane review guidelines (30). The
study aim and key objectives were speciﬁed in order to
structure the collection and analysis of data.
Study aim and objectives. The aim of the study was to
assess the effectiveness of educational health interven-
tions delivered or directed by health professionals for peo-
ple with musculoskeletal conditions who also have lower
literacy levels. The study objectives were to 1) assess the
effectiveness of patient education interventions for people
with musculoskeletal conditions who also have lower lev-
els of literacy, 2) review the extent to which literacy levels
Signiﬁcance & Innovations
● Effects of musculoskeletal patient education inter-
ventions are not equal for people with different
levels of literacy.
● Trials of musculoskeletal patient education inter-
ventions do not tend to include a large proportion
of people with lower levels of literacy.
● Strategies are required to recruit and engage peo-
ple with lower levels of literacy into musculoskel-
etal patient education programs.
● The internal validity of randomized controlled tri-
als for musculoskeletal patient education is ques-
tioned when people with lower literacy levels are
not included.
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have been considered in patient education interventions
by health professionals or peers, and 3) review the extent
to which literacy levels have been considered in self-
management interventions.
Data sources and selection. This systematic review was
conducted and reported using Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)
Statement guidelines (31,32). The sources searched in-
cluded the Cochrane Central Register of Controlled Trials,
OVID Medline, CINAHL (Cumulative Index to Nursing
and Allied Health Literature), PsychINFO, ERIC (Educa-
tional Resources Information Centre), and EMBase. Grey
literature was searched using databases such as MedNar,
MAGiC, and ETHOS. Web sites searched included govern-
ment departments, charitable bodies, professional associ-
ations, and some universities. The MeSH headings were
developed by a technical expert panel (WL, CB, LF, CE,
and JA) with expertise in musculoskeletal conditions, pa-
tient education, health literacy, and systematic reviews
(see Supplementary Appendix A, available in the online
version of this article at http://onlinelibrary.wiley.com/
doi/10.1002/acr.22085/abstract). The inclusion and exclu-
sion criteria were developed using the Population Inter-
vention Comparison Outcome Time Setting system (16,30)
(see Supplementary Appendix B, available in the online
version of this article at http://onlinelibrary.wiley.com/
doi/10.1002/acr.22085/abstract).
A systematic review marking (in/out) grid was devel-
oped (see Supplementary Appendix C, available in the
online version of this article at http://onlinelibrary.wiley.
com/doi/10.1002/acr.22085/abstract) and 2 independent
reviewers (WL and JA) identiﬁed research that met the
inclusion criteria. A third reviewer (CB) was available for
arbitration on unclear inclusion/exclusion decisions. The
reference lists of included papers were scanned for any
additional relevant sources of information such as com-
panion papers. Authors were contacted in order to provide
further information about their study.
Data extraction and quality assessment. Two indepen-
dent reviewers (WL and JA) agreed on the data extraction
process by consensus. Data were extracted using a form
speciﬁcally developed for this systematic review given the
impact of methodologic issues on the results (12,16,30,31).
This process was informed by a number of different
sources. However, only the section on risk of bias (internal
validity) is reported here (16,30) (see Supplementary Ap-
pendix D, available in the online version of this article at
http://onlinelibrary.wiley.com/doi/10.1002/acr.22085/
abstract). The quality of the study was determined by
assessing method of randomization, allocation conceal-
ment, creation and maintenance of comparable groups,
blinding of patients and providers, control of confounding,
and the validity and reliability of outcome measures. This
risk of bias tool provided a rating of high, moderate, and
low measure of internal validity, which corresponded to a
“high level of conﬁdence in the conclusions being correct
given the amount of bias”; a “moderate level of conﬁdence:
the conclusions are probably correct given the amount of
bias”; and “low conﬁdence: the conclusions are not certain
because the bias is too large” (16). These ratings followed
the Agency for Healthcare Research and Quality Evidence-
Based Practice Centers guidelines (16), which were com-
patible with the criteria for judging risk of bias tool from
the Cochrane Collaboration Handbook (30). Two indepen-
dent reviewers (WL and JA) were responsible for the rat-
ings.
Data synthesis and analysis. The results were synthe-
sized as a narrative. The study effect sizes (ES) were ex-
tracted where relevant data were presented so that the
inﬂuence of each patient education intervention on study
outcomes for people with low literacy could be reported.
The ES was calculated using the following equation (32):
ES 
I  C
Spooled
where I  posttest mean  baseline mean (intervention),
C  posttest mean  baseline mean (control), and Spooled
is the pooled SD (pre- or posttest) calculated as
Spooled   (nI  1)SDpre,I2  (nC  1)SDpre,C2nI  nC  2
A correction factor was calculated to allow for small sam-
ple sizes. However, the difference between the unadjusted
ES and the corrected ES was found to be negligible. The
correction factor for small sample size
C  1 
3
4(nI  nC  2)  1
and corrected ES 
C
I  C
Spooled
RESULTS
Study selection. The study ﬂow diagram according to
PRISMA guidelines (33) is shown in Figure 1, which re-
ports the processes of identiﬁcation, screening, eligibility,
and inclusion (34–51). The full 2,444 citations identiﬁed
–37]
Figure 1. Study ﬂow diagram.
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from the search processes were reviewed by their titles and
abstracts using the marking grid developed for the project
(see Supplementary Appendix C, available in the online
version of this article at http://onlinelibrary.wiley.com/
doi/10.1002/acr.22085/abstract). Of these, 14 were deemed
eligible for full text review to discern whether they met the
inclusion and exclusion criteria. One article could not be
obtained in spite of extensive attempts (47) and 2 were
written in languages other than English (48,49). The re-
maining 2 articles were in abstract form only from confer-
ence proceedings (38,45). Eight studies (11 citations) were
subjected to the data extraction process. Following this, 2
studies were excluded because (although literacy levels
were measured) the study intervention did not primarily
address lower levels of literacy (50,51). Six studies (9
citations) were in the ﬁnal review (38–46). The vast ma-
jority of excluded studies did not include any measure of
health literacy or literacy. These were randomized con-
trolled trials (RCTs) on different patient education inter-
ventions, including self-management for people with mus-
culoskeletal conditions.
Study characteristics. The study characteristics of each
research study are presented in Table 1. Research on peo-
ple with lower literacy levels who also had musculoskel-
etal conditions was conducted across 4 different countries,
i.e., UK, US, Indonesia, and India.
Two studies were conducted in the UK (41,46), 2 were
conducted in the US (40,44), and 1 was conducted in each
of India (42) and Indonesia (39). Sample sizes ranged from
100 to 844 participants with larger sample sizes for the
community-oriented education interventions (India, Indo-
nesia, and US). The mean  SD age range was 58.5  13.8
years (44) to 70.6 7.3 years (42) giving an overall mean
SD age of 63.09  11.55 years for all the studies. Muscu-
loskeletal conditions included RA and arthritis. Only 1
study reported the presence of comorbidities (mean  SD
4.2  1.88 additional symptoms, including most com-
monly hypertension, overweight, and diabetes mellitus)
(40). Literacy levels were measured using the Arthritis
Rapid Estimate of Adult Literacy in Medicine (A-REALM)
(44), the Rapid Estimate of Adult Literacy in Medicine
(REALM) (46), the Holborn test of reading ability (41), the
ability to read and write the local dialect (39,42), and a
through proxy measure of educational level (40). Although
the studies were reported as RCTs, the processes of ran-
domization and blinding were limited. Three clinical
rheumatology studies (41,44,46) provide comparison and
contrast to 3 community-based studies (39,40,42). All had
limitations with their methodologic rigor.
The 3 clinical rheumatology studies focused on reduc-
ing the literacy burden of patient education leaﬂets (41)
and Arthritis Research Campaign (ARC) booklets (44,46)
with 1 study providing additional strategies, such as
guides to navigating the health care system, an individu-
alized approach, and access to an educator over 12 months
(44). One study provided an additional verbal explanation
of a drug information leaﬂet (41). The 3 community-based
studies included a range of strategies such as information
on correct positioning, performance of activities of daily
living (39), and comprehensive chronic disease manage-
ment programs (40), as well as individual and group strat-
egies on physical activity and health care management
(42), often through innovative means such as theatre and
puppetry (39,42).
Methodologic quality. All studies were described as
RCTs. All studies reported information about attrition
rates, which were generally low (all 26%) except for 1
with high attrition rates at 12 months (40). Only 1 study
described the attrition rate due to medication side effects
(41). All 6 studies provided a thorough description of the
intervention, although less information was forthcoming
about a theoretical framework or a model of teaching and
learning. The risk of bias tool (17,31) used in the data
extraction provided information about the strength of ev-
idence.
Strength of evidence. The evidence reported from each
study was assessed for internal validity using a risk of bias
tool (17,31). Generally, the 6 studies performed moder-
ately with the biggest challenges provided by the processes
of randomization, blinding, and whether confounding fac-
tors were taken into account or discussed. The processes of
randomization, blinding, and the presence of potential
confounding factors affected the internal validity (see Sup-
plementary Appendix D, available in the online version of
this article at http://onlinelibrary.wiley.com/doi/10.1002/
acr.22085/abstract).
Issues of concern for the clinically based studies in-
cluded study participants having a high level of literacy
and, therefore, the intervention was not tested on the target
population with lower levels of literacy (41,42); that taking
medication both increased knowledge gained (46) and ac-
counted for the attrition rate by withdrawal due to medi-
cation side effects (41); difﬁculty recruiting meant that the
study design had to be changed (44); patients tended to
rely on health professionals as the source of information,
not the intervention (i.e., information booklet) (46); and
limited stratiﬁcation due to small sample sizes so that the
results did not take into account ethnicity, socioeconomic
status, disease severity and duration, or comorbidity
(41,44,46).
In contrast, community-based studies of lower levels of
literacy reached the target population with samples, in-
cluding greater proportions of people with lower levels of
literacy. The larger sample sizes could have reduced the
effect of some of the methodologic issues across all stud-
ies. Issues of concern included that measurement of liter-
acy tended to be by a proxy, such as education level or
classiﬁcation into literate or illiterate based on the partic-
ipants’ ability to read and write the local language (39,42,43).
The community-based interventions were tailored to peo-
ple with lower levels of literacy by drawing on a range
of modalities for engaging people and disseminating in-
formation, whereas the clinical studies tended to rely on
written information alone (46) or with the addition of
verbal support (41,42).
In order to maximize the learning opportunity provided,
this systematic review is inclusive of a range of approaches
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to patient education for arthritis. The 6 studies that were
included in the systematic review ranged across the public
health (39,42), clinical (41,44,46), and social science/edu-
cation disciplines (40). While theoretical frameworks dem-
onstrated disciplinary differences, there was some overlap
in the outcomes.
Intervention methods. Interventions ranged from distri-
bution of simple leaﬂets about medication with additional
verbal explanation (41), the ARC booklet and mind map
(46), to the distribution of Arthritis Foundation and plain
language notebook with access to an educator for 2 visits
over 6 months (44) in the clinical model.
In contrast, the community-based interventions for peo-
ple with lower levels of literacy were multiple. Based on
2 self-management programs (Arthritis Self-Help Course
[ASHC] and Chronic Disease Self-Management Program
[CDSMP]) with cultural adaptations through participatory
action research, 1 study recruited African American peo-
ple for 6-week programs on diet, exercise, and lifestyle
advice for arthritis (40). Likewise, Rana et al (42) and
Darmawan et al (39) drew on a range of interventions to
reach community members that were not just based
around reading and writing. Rana et al provided a pro-
longed 15-month period of interventions based on lifestyle
advice such as lifting, diet, and exercise, and through
modalities such as leaﬂets, videos, and theatre perfor-
mances to focus on arthritis-related illness and self-rated
health (42). Darmawan et al used theatre puppetry to in-
tegrate the arthritis self-care messages into the local cul-
ture to increase knowledge and comprehension (39).
Proportion of sample with lower levels of literacy. The
percentage of people with lower literacy in the study sam-
ple ranged from 15% (REALM score 60; cutoff point for
literacy level necessary to function in a health context)
(46) to 12% having a reading age of 13 years (41),
with 21% (control) and 16% (intervention) having an A-
REALM score that was less than high school–level educa-
tion, although the exact measure is not clear (44). The
actual attendance for high school or less was 52% (control)
and 48% (intervention group) (44).
The proportion of participants who had levels of literacy
equivalent to high school was high in the study by Goep-
pinger et al (40). The mean  SD number of years of
education was 11.7  3.14 for all participants and 11.7 
3.18 for African American people; therefore, most people
completed high school. The actual percentages of people
with lower levels of literacy were not stated.
The study by Darmawan et al showed a large percentage
of people who were classiﬁed as illiterate: 76% (control
group) and 75% (intervention group) (39). The study by
Rana et al reported that 37.8% of study participants were
literate; therefore, 62.2% of study participants were cate-
gorized as illiterate (42).
Patient outcomes. Knowledge. Three studies showed
an increase in knowledge as a result of the intervention
(39,41,46), although there was evidence that the knowl-
edge gained was not equal across all groups (46). Partici-
pants with higher levels of literacy tended to gain more
knowledge (46). Results from 1 study demonstrated that at
6 months, illiteracy was positively correlated with a loss of
Table 3. Percentage increase of self-efﬁcacy*
Author
Intervention
(no.)
Control
(no.)
4-month outcomes 12-month outcomes
ASHC CDSMP ASHC CDSMP
Goeppinger et al, 2007 (40)
Self-efﬁcacy, all
participants
231 185 112.9%; P  0.004 114.1%; P  0.038 No statistically
signiﬁcant
changes
No statistically
signiﬁcant
changes
Self-efﬁcacy, African
American participants
208 157 112.5%; P  0.005 111.2%; P  0.102 No statistically
signiﬁcant
changes
No statistically
signiﬁcant
changes
* ASHC  Arthritis Self-Help Course; CDSMP  Chronic Disease Self-Management Program.
Table 2. Percentage correct responses for patient education intervention*
Author
Literacy/education
level
Intervention
(no.)
Control
(no.)
Before ACE
1 month
postintervention
6 months
postintervention
Intervention Control Intervention Control Intervention Control
Darmawan et al,
1992 (39)
(n  844)
Knowledge
Illiterate 302 289 52.2 52.3 82.0 52.4 57.6 50.0
Primary school 61 58 60.1 69.1 91.0 71.1 77.1 72.2
Junior high school 21 20 67.1 78.1 86.7 80.0 78.6 76.3
Senior high school 15 13 77.1 80.0 91.7 87.5 80.0 77.8
Academy/university 2 2 100.0 84.6 100.0 98.2 100.0 96.4
* ACE  Arthritis Community Education.
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knowledge, which was also associated with being older
(39). Table 2 presents the percentage of correct responses
for the patient education intervention across different lit-
eracy groups (39) and Table 3 presents the percentage
change in self-efﬁcacy (40). Studies that provided raw
data, including SDs, from which effect sizes were calcu-
lated, are included in Table 4.
The increase in knowledge was signiﬁcant for people
who were illiterate and those who attended primary
school (P 0.05 at 1 month) (38). At 6 months, illiteracy in
the intervention group was associated with a signiﬁcant
loss of knowledge gained at 1 month after Arthritis Com-
munity Education, reported as a correlation coefﬁcient of
0.874, P  0.05 (39). People who were illiterate were
predominantly middle-aged and elderly, while primary
school attendees were mainly younger people (39).
The SDs and effect sizes were not reported. The increase
in knowledge 1 month after the intervention for those who
were illiterate was signiﬁcant (P  0.05) at a 95% conﬁ-
dence interval (95% CI) for difference of means (31.90,
27.70). This effect became insigniﬁcant (P  0.05) 6
months after intervention (95% CI 8.05, 2.75). For those
that attended primary school the effect was again most
signiﬁcant at 1 month (P  0.05; 95% CI for difference of
means 31.60, 30.20). This knowledge was retained at 6
months after intervention (P  0.05; 95% CI 18.30,
15.70).
In terms of the content, isometric exercises were the
least understood. Only approximately two-thirds of re-
sponses were correct for isotonic exercises. Approximately
75% of responses were correct for positioning painful
joints (39).
One study demonstrated no difference in knowledge
gained between intervention and control (41). Eighty-four
patients had a reading age of 13 years and 9 months (the
rest were below that score). The increase in knowledge
was statistically signiﬁcant at P  0.0001. However, there
were no differences between groups; therefore, the addi-
tional verbal explanation made no difference (P  0.109).
Self-efﬁcacy. All participants in the ASHC showed im-
provements in self-efﬁcacy, which were maintained at 4
and 12 months (P  0.036) (39). For a subgroup analysis of
African American participants, the modest improvement
in self-efﬁcacy was not statistically signiﬁcant (40).
Among all ASHC participants (n  83), only the
4-month improvement in arthritis self-efﬁcacy was main-
tained for 12 months (14.9%; P  0.036). Among African
American ASHC participants (n  76), there was modest,
although not statistically signiﬁcant, maintenance in self-
efﬁcacy improvements from baseline (P  0.069) (40).
None of the CDSMP participants (n  84) had statisti-
cally signiﬁcant changes at 12 months. An increase in
practice of cognitive stress management emerged as statis-
tically signiﬁcant (81%; P  0.031). The improvement in
stretching and strengthening approached statistical signif-
icance (83.3%; P  0.055) (40).
The study by Rudd et al (44) showed that the interven-
tion had a signiﬁcant effect (P  0.05 at 6 months and P 
0.04 at 12 months) on self-efﬁcacy in the univariate ana-
lysis. This effect was not sustained in the multivariate
analysis (P  0.12) when covariates such as age, work
status, literacy level, annual family income, and baseline
values of outcome measures were taken into consider-
ation.
Table 4. Effect size (ES) and summary data of outcomes where presented for 4 included studies*
Author Outcome
Participants,
no.
Intervention,
mean  SD
Control,
mean  SD ES (95% CI)
Hill and Bird,
2003 (41)
Knowledge nI  51 Pretest 2.8  3.5 Pretest 2.57  2.54 0.22 (0.19, 0.62)
nC  49 Posttest 10.8  2.03 Posttest 9.90  2.46
Walker et al,
2007 (46)
Knowledge nI  175 PKQ 62.26  9.12 PKQ 63.28  7.96 0.013 (0.22, 0.19)
nC  188 Increase in knowledge
6.45 (95% CI 3.78, 10)
Increase in knowledge
6.56 (95% CI 3.36, 8.75)
Rudd et al,
2009 (44)
Self-efﬁcacy,
6 months
nI  49 Pretest 2.78  0.49 Pretest 2.87  0.48 0.39 (0.009, 0.775)
nC  57 Posttest 2.83  0.54 Posttest 2.73  0.59
Self-efﬁcacy,
12 months
nI  48 Pretest 2.78  0.49 Pretest 2.87  0.48 0.454 (0.069, 0.839)
nC  57 Posttest 2.91  0.63 Posttest 2.78  0.59
SF-36, 6 months nI  49 Pretest 74.8  12.6 Pretest 75.0  18.4 0.413 (0.554, 1.38)
nC  57 Posttest 77.7  14.1 Posttest 71.3  23.9
SF-36,
12 months
nI  48 Pretest 74.8  12.6 Pretest 75.0  18.4 0.362 (0.511, 1.236)
nC  57 Posttest 78.6  15.3 Posttest 73.0  19.2
Rana et al,
2010 (42)
Arthritis-related
illness
nI  425 Dichotomous variables OR 1.9 (1.3–2.8)
Self-reported
health
nC  414 Dichotomous variables OR 1.4 (1.0–1.9)
* 95% CI  95% conﬁdence interval; nI  intervention; nC control; PKQ Patient Knowledge Questionnaire; SF-36 Short Form 36 health survey;
OR  odds ratio.
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Anxiety. Rudd et al (44) showed a slight lessening of
anxiety experienced by participants at 6 months in the
intervention group (P  0.04). In another study, although
the change in anxiety was not measured, poorer readers
and less knowledgeable participants were signiﬁcantly
more anxious (P  0.01) and more depressed (P  0.006)
than better readers (46).
Arthritis-related illness and self-rated health. Arthritis-
related illness decreased and self-rated health improved in
the group compliant with arthritis education advice (42).
Literate and nonpoor participants were more likely to re-
port positive health, and participants with advancing age
were less likely to report positive health. For all other
outcomes, the differences between the intervention and
the control group were not statistically signiﬁcant.
Summary of evidence. Table 4 reports the ES for the
increase in knowledge for the studies by Hill and Bird (41)
and Walker et al (46) and for self-efﬁcacy in the study by
Rudd et al (44), as well as the study by Rana et al (42). The
interventions provided a small effect for knowledge and
self-efﬁcacy (31,52,53).
DISCUSSION
In this systematic review of interventions designed specif-
ically for people with musculoskeletal conditions who
also have lower levels of literacy, a number of different
approaches to patient education were explored. These ap-
proaches included changing leaﬂet design, providing ad-
ditional verbal back-up in a clinical model of musculo-
skeletal conditions intervention, comprehensive cultur-
ally tailored self-management programs designed speciﬁ-
cally for people in the African American community, and,
ﬁnally, a range of information and advice-giving formats,
such as face-to-face counseling, video, theatre, and pup-
petry.
Evidence for the effects of these interventions on health
outcomes was small, especially for people with lower lit-
eracy levels who were underrepresented in clinical inter-
vention trial populations. An increase in knowledge was
recorded by 3 studies (39,41,46), although this was not
equal across all literacy groups (46). For one study, an
increase in self-efﬁcacy was demonstrated at 4 and 12
months, although not for all ethnic groups (40). Another
study demonstrated an increase in self-efﬁcacy, although
this effect was not sustained once contextual factors were
taken into account in the analysis (44). The effect sizes for
knowledge and self-efﬁcacy were small, although of the
same magnitude as those reported elsewhere (54,55). One
area for future work is to establish expected effect sizes for
musculoskeletal patient education interventions for peo-
ple with lower levels of literacy. The methodologic quality
of these quantitative studies in support of patient educa-
tion interventions meant that the strength of evidence
could only be described as moderate (17,31). This could be
due to a number of factors that affect internal validity and
include risk of bias, potential confounding (medication,
disease severity, comorbidity), small sample sizes and lack
of a priori power calculations (41,44,46), relatively high
level of literacy of participants (41,44,46), difﬁculty re-
cruiting people with lower levels of literacy, and limited
use of theoretical frameworks to underpin educational in-
terventions (56).
The limited theoretical frameworks can also inﬂuence
the analysis of the effect of interventions due to a limited
understanding of the mediators and moderators of an in-
tervention. The heterogeneity of studies and associated
confounding factors provides a case for strong analytical
frameworks that can help researchers to design studies
addressing lower levels of literacy that show strong, con-
sistent associations between patient education interven-
tions and health outcomes for people with musculoskele-
tal conditions (56,57). Therefore, the effectiveness of
patient education interventions for people with musculo-
skeletal conditions who also have lower levels of literacy
can only be inferred at this stage due to the very small
number of studies that address this issue and the small
number of participants with lower literacy levels in-
cluded. At present, the impact of lower literacy on patient
education interventions for people with musculoskeletal
conditions tends to manifest as a lack of recruitment and
engagement with people with lower levels of literacy.
Strategies are required to engage people with lower levels
of literacy in the design and development of trials testing
patient education interventions.
Part of the reason that the interventions may not have
been as effective as they could be was because they did not
reach the intended population. Although the percentages
reﬂect the signiﬁcant minority of people in the community
who have lower levels of literacy (for example, 22% of
adults in the US are disadvantaged by their literacy skills,
which are at National Adult Literacy Survey Level 1 [12];
in Australia, the prevalence of inadequate health literacy
ranges from 7% to 21% depending on the measure [57]),
the interventions cannot claim to focus solely on people
with lower levels of literacy. In some cases the proportion
of people with lower levels of literacy was not stated as
there was a reliance on proxy measures of literacy (40).
Using educational levels as a proxy measure for literacy
has been criticized as they do not always reﬂect literacy
levels (56).
The extent to which health literacy has been considered
in patient education interventions, including self-manage-
ment, is limited (58). The limited consideration of health
literacy and of literacy requirements of patient education
interventions could be part of the reason for the persis-
tence of health inequalities. Inequities in health outcomes
may be introduced at many points during the planning and
delivery of interventions, particularly if these interven-
tions have an educational component, are one-size-ﬁts-all,
rely on voluntary behavior change, and incur costs to the
patient (59).The translation of patient education research
results across different chronic diseases has been limited.
The limitations of this systematic review reﬂect the na-
ture of the ﬁeld. The small number of studies, heterogene-
ity in settings and outcome measures, and limited theoret-
ical frameworks and measurement tools meant that the
studies could not be combined in a meta-analysis. How-
ever, exploring the current state of patient education in-
terventions for people with musculoskeletal conditions
who also have lower literacy levels has meant that areas
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for improvement in study design can now be explored in
depth in order to provide meaningful changes for patients,
health care providers, and systems. The risk of publication
bias means that a more positive effect for patient education
interventions could be shown when this is not the case.
However, this is unlikely in this systematic review since
there was not strong evidence for the beneﬁt of patient
education interventions for people with musculoskeletal
conditions and lower levels of literacy.
In conclusion, high quality evidence is lacking on the
effectiveness of musculoskeletal education interventions
for people with lower literacy levels. An urgent matter
seems to be how to recruit and engage people with lower
levels of literacy and musculoskeletal conditions into re-
search programs that test the effectiveness of patient edu-
cation interventions.
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